Central, but not systemic, thermoregulatory effects of leptin are impaired in rats with obesity: interactions with GABAB agonist and antagonist.
Leptin is an adipokine that regulates body weight by decreasing appetite and increasing energy expenditure. Besides the effects on food intake, leptin can regulate energy expenditure at least in part by modulating thermogenesis. Many of the effects of leptin are attributable to action in the central nervous system, particularly in the hypothalamus. Common forms of obesity are associated with increased leptin levels and a failure to suppress feeding and mediate weight loss in response to exogenous leptin. This apparent leptin ineffectiveness defines a state of so-called leptin resistance. We examined the effect of leptin on core body temperature in rats with normal weight and diet-induced obesity (DIO), as well as thermoregulatory interactions between leptin and GABAB-agonist and an antagonist. We found that leptin retains the ability to induce hyperthermic effect in rats with DIO. Additionally, temperature responses produced by GABAB agonist and antagonist are altered in a state of obesity and by administration of leptin. We evaluated whether the medial preoptic area of the anterior hypothalamus (MPA) still remains sensitive to leptin action during DIO. Using extracellular recordings of neurons and phospho-signal transducer and the activator of transcription 3 (pSTAT3) immunohistochemistry, we have provided strong evidence that leptin signaling in the MPA is impaired in obese rats. We believe that leptin resistance in the MPA may play a role in the pathogenesis of obesity and obesity-related disease states.